




Tumor Necrosis Factor-α - « Tales from the endoplasmic ridiculum »

1- Perinuclear endocytosis / Transposon-based insertional mutagenesis 

Transposable elements, dispersed throughout the genome
With a capacity to replicate, excise and relocate (1)
(Are being) used as a tool to generate specific cancer models
(Transposon-based) insertional mutagenesis, sleeping beauty awake!!! (2)

Inverted terminal repeats
Transposase binding sites
Cut and paste mechanism
The complex is assembled right (1)

The DNA-bending, high-mobility group B1 (HMGB1) protein
(A factor) required in the host for efficient transposition
Enhances the transposase's affinity to its specific binding sites
(Allowing the) DNA fragment to bend to its functional conformation

Juxtaposition of functional sites
Tranposon excision
G1-arrest to maximize
A succesful transposition (1)

Development of new mutagenic transposing elements
Disrupting the expression of oncogenes and tumor suppressors
Microinjected to mouse germ cell lines and selected
For further experimentations (3)

References:

1. Copeland NG,  Jenkins NA. (2010) Harnessing transposons for cancer gene discovery. Nature Reviews Cancer 10, 696-
706. 

2. Z. Ivics, P.B. Hackett, R.H. Plasterk and Z. Izsvak. (1997)  Molecular reconstruction of Sleeping Beauty, a Tc1-like 
transposon from fish, and its transposition in human cells, Cell 91, 501–510.

3. See Dupuy, A. J., Akagi, K., Largaespada, D. A., Copeland, N. G. & Jenkins, N. A. (2005) Mammalian mutagenesis using 
a highly mobile somatic Sleeping Beauty transposon system. Nature 436, 221–226.



2- Intrinsic induction of the apoptotic cell death pathway

Reactive oxygen species accumulation
Causing surge in single-strand DNA damage signalization (1)

Irreversible permeabilization of the mitochondrial membrane
Releases apoptogenic factors harboring multi-BH domains (2)

Cytoplasmic assembly of the apoptosome complex
Overturning apoptotic inhibitor proteins linked to chromosome-X (3)

Checkpoint is reached triggering caspases activation (4)
Leading to effector caspases oligomerization (5)

Reached is the point of no return, cellular fate determined, 
Nucleasic degradation causing severe chromatin rearrangement (6)

Vacuolar exocytosis of perinuclear components
Ultimately processed by massive macrophagic recruitment (7)
Plasma membrane phosphatidylserine exposition (8)

Induced intrinsic apoptotic pathway activation
Caused by acute DNA damage signalization (1)

References:

1. Kulms D, Zeise E, Pöppelmann B, Schwarz T. (2002) DNA damage, death receptor activation and reactive oxygen 
species contribute to ultraviolet radiation-induced apoptosis in an essential and independent way. Oncogene 21, 5844-5851.

2. Kroemer G, Galluzzi L, Brenner C. (2007) Mitochondrial Membrane Permeabilization in Cell Death.  Physiol Rev 87: 99 
–163.

3. Birkey Reffey S, Wurthner JU, Parks WT, Roberts AB, Duckett CS. (2001) X-linked Inhibitor of Apoptosis Protein 
Functions as a Cofactor in Transforming Growth Factor-β Signaling. J Biol Chem. 276(28): 26542-9.

4. Rajalingam K, Oswald M, Gottschalk K, Rudel T. (2007) Smac/DIABLO is required for effector caspase activation 
during apoptosis in human cells. Apoptosis 12: 1503–1510.

5. Yang X, ChangHY, Baltimore D. (1998) Autoproteolytic Activation of Pro-Caspases by Oligomerization. Molecular Cell 
1(2): 319-325. 

6. Allera C, Lazzarini G, Patrone E, Alberti I, Barboro P, Sanna P,  Melchiori A, Parodi S, Balbi C. (1997) The Condensation 
of Chromatin in Apoptotic Thymocytes Shows a Specific Structural Change.  The Journal of Biological Chemistry 272, 
10817-10822. 

7. Moodley Y, Rigby P, Bundell C, Bunt S, Hayashi H, Misso N, McAnulty R, Laurent G, Scaffidi A, Thompson P, Knight 
D. (2003) Macrophage Recognition and Phagocytosis of Apoptotic Fibroblasts Is Critically Dependent on Fibroblast-
Derived Thrombospondin 1 and CD36. American Journal of Pathology 162: 771-779.

8. Zamzami N, Susin SA, Marchetti P, Hirsch T, Gómez-Monterrey I, Castedo M, Kroemer G (1996) Mitochondrial control 
of nuclear apoptosis. Journal of Experimental Medecine 183(4): 1533-1544.



3- Unfolded protein response to endoplasmic reticulum stress (a switch between life and death)

Symptoms of type 1 & 2 diabetese include various physiological perturbations
Progression of the disease is accompanied by augmented death in beta-cell populations
The precarious equilibrium inside the endoplasmic reticulum finds itself disrupted,
Which in turn will be the cause of (abnormal or) maladapted cellular signalization (1)

Environmentally and / or genetically induced endoplasmic reticulum stress conditions (2)
Causing cells failing to maintain an adequate endoplasmic reticulum homeostasis
Production of properly folded secretory proteins thus being impaired (3)
A beta-cell caught between life and death, despoilement by apoptosis (4)

(chorus)
Endoplasmic reticulum stress level too high to be restored
Unfolded proteins accumulation
Misregulation of cell survival and death effectors
CHOP, ASK1 and caspase-12 activation (5-7)

(repeat chorus)
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4- Immunohistochemical expression of cell cycle and apoptotic regulatory proteins in malignant 
mixed Mullerian tumors of the uterus (MMMT)

The malignant mixed Mullerian tumor of the uterus, the most common variety
Of mixed epithelial and non-epithelial endometrial tumors, which prognosis likely leads to fatality
Sarcoma and carcinoma, biphasic tumor composition (1)
Ethiopathogenesis unknown, potentially arising from pre-existing conditions (2)
Cell cycle regulatory proteins, all playing a putative role in cancerous cell proliferation
A plethora of genes of vital importance in malignant neoplasms survival prolongation (3)

MMMT !!! (repeat x 2)
malignant mixed Mullerian tumor of the uterus, MMMT !!!
malignant mixed Mullerian tumor of the uterus

p16, p21, p27, p53, cyclin D1 and Ki67
Misregulated expression, abnormal immunohistochemical signatures
As revealed by histopathological evaluation
Possible prognostic indicators of the patient's uncertain future
Depending on tumor aggressiveness and carcinomatous composition (1)
Apoptotic regulatory proteins, forming the pathway leading to cellular death and deconstruction
A cohesive network of gene activators and effectors, misregulated to the point of cancerous 
proliferation (4)

MMMT !!! (repeat x 2)
malignant mixed Mullerian tumor of the uterus, MMMT !!!
malignant mixed Mullerian tumor of the uterus
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5- Disordering and softening of the T-cell membrane by HIV fusion peptide penetration 

Hijacking pre-existing trans-membrane receptors, 
taking adavantage of gp41's N-terminal ability
to fuse to plasmic membranes via highly hydrophobic amino-acids, 
(the HIV) virus binds to the T cell and carries out his parasitogenetic delivery
Fusion peptide penetration (1)

Virion cellular membrane fuses with the target, 
disordered and softened membrane, a pore is thus formed
Injection of viral RNA in the target cell is (rendered) possible, 
a death sentence to the host's immune system 
Fusion peptide penetration (1)

Although thought to be internalized into the cell plasma by endocytosis
The HIV virion may still fuse with endosomal or nuclear membranes
with the same ectodomain exposed at the virion membrane surface (2)
this fusion mechanism might be operational in any cellular terrain
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6- Impaired cellular mitosis by microtubular polymerization inhibition
 
Alpha and beta tubulin heterodimers and microtubule-associated proteins

Assembled in a complex yet dynamic structure
An intricate cytoskeletal architecture

The internal cytoplasmic proteic scaffold on which the cell is seated
Whose precise regulation plays a role in cell division and replication (1)
A potential drug target for treating cancerous cell proliferation (2)

(chorus)
Plant-derived alkaloid chemicals
Specifically binding on microtubule particules (3, 4)
Resulting in...
Impaired cellular mitosis by microtubular polymerization inhibition 
Impaired cellular mitosis by microtubular polymerization inhibition (2)

Adhesion, division and cellular movement, all depending on tubulin's native conformation (1)
Anti-sense mutation of key protein factors
Resulting in aberrant phenotype disorders (6)

Cell-cycle checkpoints circumvented, pro-mitotic factor's nuclear relocalization
Proteic building blocks, completing 
the spindle apparatus's installation (repeat chorus)

Out-of-control cellular proliferation, caused by gain-of-function mutations  (6)
Affecting checkpoint proteins insuring cell-cycle regulation
Potentially hindered by... (repeat chorus)
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7- Tissular regeneration through telomerase reactivation (cells of the dead)

Knock in the bioengineered transgene, reactivated endogenous telomerase activity
restored cellular proliferative potentiel, degenerating cells could revive and multiply - possibly
genotoxic stresses in eukaryotic cells, DNA damage signaling, tissular degeneration
short dysfunctional telomeres and cellular senescence, quiescent G1-arrested cell population

avoiding cell death through telomerase reactivation, ignoring the normal cellular checkpoint
a reversal of age-related decline at the cellular level, quelling telomerase dysfunction
cells with advanced degenerative phenotypes will go on despite chromosomal instability
tissues and organs that would normally be dead, revived through restored telomere integrity
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8- Pancreatic ductal adenocarcinoma progression by loss of  deubiquitinase USP9X expression

Oncogenic KrasG12D activated point mutation, involved in most pancreatic cancer cases (1)   
plays a prominent role in metastasis invasion and proliferation, through various gene interactions
By modulating the expression of key players in the cell cycle signaling and regulation machinery
Loss of E-cadherin activates signals that promote tumour cell migration, invasion and dissemination(2)

In a list of CIS genes being monitored, an new unexpected candidate is beeing uncovered (3)
 
Usp9x, a deubiquitinase linked to the X-chromosome, as its name would so eloquently imply, 
which has never before been associated with any type of carcinoma in mouse or human models
is reportedly mutated in one case of ovarian cancer, with no characterization of functional relevance(4)
The disruption of the gene could be observed in a majority of PDA samples with a 50% prevalence (3)

Preliminary results in human cancerous patients point towards the loss of USP9x in PDA progression

Downregulated expression of USP9X could confer metastatic potential to pancreatic cancer cells
avoiding anoikis and promoting colony formation (3)

Undetectable levels of USP9X and ITCH in rapid autopsy tissular samples from dead patients (5)
suggest an implication of the gene in human pancreatic progression (3)

Arising in the exocrine pancreatic tissue, a protective shell is built around the tumor
 Restricted blood flow limiting chemo(therapeutic) drugs efficiency (5)

Targetting the Hedgehog pathway, in order to achieve a notable stromal barrier regression
resulting in tumor blood vessels expansion (5) ...thus potetially hindering PDA progression 
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9- Transcending the cellular checkpoint (instrumental)

10- Tumor necrosis factor-alpha: soluble homotrimeric cytokine

Hailing from the immune system machinery, by lymphocytic and macrophagic exportation
lymphotoxic properties, secretory protein, a super-family of genes of exhaustive composition (1)
The impairment of various TNFs by mutations results in a plethora of cellular malfunctions
(ranging from) systemic and tissular diseases, pathogen susceptibility and malformations (2-3)

(chorus)
Cellular death receptor, with cysteine-rich extracellular domain (4), compromised homeostasis
Bound is the ligand, triggered is the signal, cascading towards death by apoptosis (5)

The capacity to heal through inflamatory response, and a capacity to kill following overproduction
TNF-a and related cytokines will exacerbate many lethal tissular conditions (6)
From cell death signaling to cellular growth modulation, chronic heart failure to rheumatoid arthritis
Involved in many highly pathological processes through complex mechanisms that remain myterious(7)
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